Abstract. The Escalator steps are one of the most important parts of escalators. The step is a special structure of the four-wheel car, there are two main wheel and two auxiliary wheel. In this paper, by taking a variety of analytical methods, such as visual inspection, chemical composition analysis, and microstructure, analysis on the cause of step fracture in the escalator step arch event. According to analysis, we can conclude that the escalator step collision event is not caused by the step body. Due to improper adjustment of escalator ladder, causing the step pedal to align with the upper comb plate, eventually triggering a step collision event.
. Accident scene.
The Characteristics of Escalator Step
The escalator is formed by a combination of a special type of chain conveyor and two specially constructed belt conveyors, as a continuous conveying machine for carrying people up and down at different heights of buildings. A series of steps are connected with two traction chains, running on a fixed guide rail, that is the step ladder. The Escalator steps are one of the most important parts of escalators. The step is a special structure of the four-wheel car, there are two main wheel and two auxiliary wheel. The axle of the main wheel is hinged with the traction chain, while the auxiliary wheel is not connected with the traction chain. In this way, all steps run on a fixed track, this can be done in the escalator on the branch of the cascade to maintain the level, and in the next branch of the cascade can be upside down.
Breakage Step Fracture Analysis

Fracture Analysis of Damaged Steps
The investigation team entrusts technical institutions to carry on the chemical composition analysis, the microstructure analysis and the fracture electron microscope analysis to the fracture of the broken step.
Macro Analysis
The step can be seen severely damaged, the kick plate has been hit and turned, the two sides of the area broken; support rod (connecting wheel) has also been broken, the main wheel hole only part of the remaining. The main wheel hole only remains a part. Step and main wheel hole damage morphology.
Scanning Electron Microscopy Analysis
The low profile of the section is shown in Figure 5 . The lower and upper sides of the figure are the outer and inner surface. Visible from the hole down the stripes, the section is volatile and visible torn facets. The appearance of the cross section starting area of the near cavity is shown in Fig6. It presents the quasi cleavage pattern. There is a small amount of abrasions on the edge. There is no flat area associated with fatigue initiation.
Metallographic Analysis of Main Wheel Hole Area
Take the main wheel hole pieces of B as the sample. Samples are taken along the vertical section at the crack near the section for metallographic analysis. The distribution of cracks on the cross-section is shown in Fig7.The left side of the figure is section and from this figure can be seen ups and downs. The upper side of the figure is the inner hole surface, visible cracks begin with the bore surface, parallel cross section arc distribution, about 2mm. In this section can also see more different sizes of loose holes. Section in Normal Section.
Chemical Analysis
Samples are taken at the step for chemical analysis, in addition to the main amount of Al elements, the results of the relevant element analysis are shown in the following table:
Analysis Opinion
The fracture of the two main wheel holes is overload brittle fracture. During operation, when the main wheel hole is subjected to an abnormal load, it is easy to break at the same time in the direction of maximum stress, and the casting defects such as the loosening of the area will have some influence on the path of the fracture process. Step Performance Test Analysis
The investigation team entrusts the technical body to carry out the type test on the escalator steps, including the appearance of the ladder inspection, static load test, dynamic load test and torsion test. The final conclusion is qualified. Figure 8 . Test frequency at 10HZ when the action curve.
Summary
In summary, the escalator step collision event is not caused by the step body. Due to improper adjustment of escalator ladder, there is a one-sided friction between the step and the guidance system. The lateral displacement of the partial step and its guiding system is excessive, causing the step pedal to align with the upper comb plate, eventually triggering a step collision event.
